•
• The geometrical symmetry of the AdS
The geometrical symmetry of the AdS 5 5 space space realizes the conformal symmetry of the gauge realizes the conformal symmetry of the gauge theory. theory.
• AdS/CFT, we may place the stack of N /CFT, we may place the stack of N D3 D3--branes at the tip of a 6 branes at the tip of a 6--d Ricci d Ricci--flat flat cone X whose base is a 5 cone X whose base is a 5-- Taking the near--horizon limit of the horizon limit of the background created by the N D3 background created by the N D3--branes, branes, we find the space AdS we find the space AdS 5 5 x Y, with N units x Y, with N units of RR 5 of RR 5--form flux, whose radius is given form flux, whose radius is given by by
• • This type IIB background is conjectured to
This type IIB background is conjectured to be dual to the IR limit of the gauge theory be dual to the IR limit of the gauge theory on N D3 on N D3--branes at the tip of the cone X.
branes at the tip of the cone X. D3 D3 --branes on the branes on the Conifold Conifold
The conifold conifold is a is a Calabi Calabi --Yau Yau 3 3 --fold cone X fold cone X described by the constraint on 4 described by the constraint on 4 complex variables. complex variables.
• . For a single D3 --brane it is brane it is necessary to introduce gauge group necessary to introduce gauge group U(1) x U(1). U(1) x U(1).
• • The
The N N =1 SCFT on N D3 =1 SCFT on N D3 --branes at the apex of branes at the apex of the the conifold conifold has gauge group has gauge group SU(N)xSU (N SU(N) This replaces the singularity by a finite 3 --sphere. sphere.
• • In the `small resolution In the `small resolution ' ' the singularity is replaced the singularity is replaced by a finite 2 by a finite 2 --sphere. This is implemented by sphere. This is implemented by modifying the constraint on the a and b variables modifying the constraint on the a and b variables • • The dual of such a gauge theory is a
The dual of such a gauge theory is a resolved resolved conifold conifold , which is warped by a , which is warped by a stack of N D3 stack of N D3 --branes placed at the north branes placed at the north pole of the blown up 2 pole of the blown up 2 --sphere. sphere.
• and is minimized at t=0. It and is minimized at t=0. It blows up at large t (near the boundary). blows up at large t (near the boundary).
The dilaton dilaton is exactly constant due to the is exactly constant due to the self self --duality of the 3 duality of the 3 --form background form background • • Remarkably, the 5
Remarkably, the 5 --form flux, dual to form flux, dual to the number of colors, also changes the number of colors, also changes logarithmically with the RG scale. logarithmically with the RG scale.
• • What is the explanation in the dual
What is the explanation in the dual SU(kM)xSU((k SU (kM) 
2)M) theory has the same structure as the theory has the same structure as the original one, but k is reduced by 1. original one, but k is reduced by 1.
• • The flow proceeds in a quasi
The flow proceeds in a quasi --periodic periodic fashion until k becomes O(1) in the IR. fashion until k becomes O(1) in the IR.
• • Comparison of warp factors in the Comparison of warp factors in the AdS
AdS , , warped warped conifold conifold , and warped deformed , and warped deformed conifold conifold cases. The warped cases. The warped conifold conifold (KT) (KT) solution, which has a naked singularity, solution, which has a naked singularity, should be interpreted as asymptotic (UV) should be interpreted as asymptotic (UV) approximation to the correct solution. approximation to the correct solution.
• • The graph of quark anti
The graph of quark anti --quark potential is quark potential is qualitatively similar to that qualitatively similar to that found in numerical found in numerical simulations of QCD. The simulations of QCD. The upper graph, from the upper graph, from the recent Senior Thesis of V. recent Senior Thesis of V. Cvicek Cvicek shows the string shows the string theory result for the theory result for the warped deformed warped deformed conifold conifold . .
• • 
